Behavioral and neurochemical consequences associated with stressors.
A series of neurochemical changes occur in response to stressors that may permit the organism to contend with environmental demands. When the organism is exposed to a stressor the utilization and synthesis of brain NE and DA increases. Under conditions where utilization exceeds synthesis, owing either to the nature of the stressor (uncontrollability), experiential factors (e.g., prior exposure to acute stressors), or organismic variables (e.g., strain, age), reductions of the amine may be incurred. It is suggested that the reduced amine concentrations leave the organism less well prepared to deal with the demands placed upon it, and ultimately increase vulnerability to psychological disturbances. It follows that the more persistent the amine reduction, the greater the probability of pathology being engendered. In effect, in our analyses of stressor effects it is not sufficient merely to determine whether amine reductions occur, but also to assess the ability of the system to re-establish adequate levels and turnover. Additionally, since stressors may result in the conditioning or sensitization of neurochemical processes, it is essential not only to assess the immediate impact of the stressor, but also the neurochemical variations that occur upon re-exposure to stressors or cues associated with the stressor. In considering the consequences of stressors and the potential implications for human pathology, it is important to consider the impact of chronic stressors. After all, many stressors encountered by humans are chronic in nature, particularly if one considers ruminations associated with the aversive event. It seems that with repeated stressor application a further series of adaptive neurochemical changes occur. The activity of tyrosine hydroxylase is increased, and concentrations of NE and DA approach those of nonstressed animals. Indeed, it appears that after stressor termination the increased amine synthesis may persist for some time leading to a further increase of amine concentrations, which may enable the organism to deal with environmental demands. In addition, receptor variations may occur, including down-regulation of beta-NE receptors, and possibly alterations of alpha-1 and alpha-2 receptors as well. It is believed that the receptor variations may be the essential element in maintaining the integrity of the organism. It is our contention that where such adaptive changes do not occur or are slow in occurring, pharmacological intervention may be necessary to engender such neuronal variations.